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The principles on which a superheater should be constructed are
as follows:
r. It is necessary to place the superheater in a position where a
suitable temperature is available. If a boiler is working- under
economical conditions, the difference between the temperature of
the saturated steam generated by the boiler and of the escaping flue
gases leaving1 a boiler is not sufficient to superheat the steam to even
a moderate degree, unless the surface of the superheater is very
large. Hence, generally speaking, a superheater should not be
placed in the flue between boiler and chimney. On the other hand,
if placed too near to the boiler furnace, excessive temperatures may
be attained which would cause damage.
2.  The superheater should be constructed to admit of all its parts
expanding- and contracting freely, without severe strains being put
on any of the joints, which might cause them to leak; flange joints
exposed to furnace gases should be avoided.
3.   Provision should be made to protect the superheater against
overheating when steam is not passing through it rapidly enough
to carry away the heat supplied by the furnace gases.
The superheater shown in Fig. 31, which is built by the Babcock
& Wilcox Co., fulfils these requirements. It is not subject to the
immediate action of the fires, as before the furnace gases strike it
they must pass through the front part of the boiler, and thereby
come in contact with a considerable area of heating surface. As-
suming the boiler to be used in regular work, and the firing even, no
great fluctuations in temperature can take place in the amount of
superheat. Moreover, all parts of the superheater are readily acces-
sible for examination, and if necessary the tubes may be renewed.
A record extending over many years of service has, however, dem-
onstrated that the superheater requires practically no repairs.
There are no flanged joints; all the tube joints are expanded.
Freedom for expansion is provided for by the tubes being free at
one .end, and by the manifolds not being rigidly connected with
each other.
Overheating during steam raising is prevented by an arrangement
for flooding with boiler water, and using the superheater as part of
the boiler heating surface, while steam is being raised.
The tubes of the superheater are bent into U shape, and con-
nected at both ends with manifolds, one of which receives the